and coproporphyrin I in the urine and faeces respectively in the congenital form, while protoporphyrin 9 is present in the faeces and red cells in erythropoietic protoporphyria. In acute intermittent porphyria, the essential lesion is the urinary excretion of the colourless porphyrin precursors ALA arid porphobilinogen from which porphyrins and their metal complexes formed only when the urine was allowed to stand. In the other type of hepatic porphyria, mixtures of porphyrins are excreted in smaller quantities than in the erythropoietic form.
which are readily eliminated. In congenital porphyria, type I porphyrins may amount to two to three hundred mg. a day and approximates to the amount of the type III porphyrins that are required for haem protein synthesis. Type I porphyrins are of no value in biosynthesis and cannot be degraded to bile pigment and are excreted. Retention in the tissues is undoubtedly the cause of the skin sensitivity and haemolysis which can occur in this disease.
In acute porphyria, excessiveexcretion ofPBG and ALA could be due either to an overproduction of ALA or to an underutilisation of ALA by pathways other than those leading to porphyrin synthesis. Various theories were proposed but it was emphasised that none had stood the test of time. The various forms of experimental porphyria in animals had been of considerable interest but none could be regarded as reproducing all aspects of the human disease. It seemed that the paralyses and other nervous system abnormalities and the metabolic disorders leading to excessiveproduction of ALA and PBG were probably secondary to some more deep seated abnormality, the nature of which is not yet apparent.
Some Problems Arising from Post-Operative Utilisation of Fat

L. NAFfALIN
CoUNTY HOSPITAL AND ST. GEORGE'S HOSPITAL, LINCOLN Moore, Haley, Bering, Brooks and Edelman (1952) have shown that in the first post-operative days, if exogenous calories are not available, body fat is lost at a rate very greatly exceeding the rate resulting from complete starvation for a comparable period. As much as 600 g. fat has been observed to disappear in 24 hours in an acutely ill patient post-operatively: this represents, if complete combustion occurs, about 5,400 cals. This order of magnitude of fat loss is in addition to such energy as might be derived from the catabolism of body protein and carbohydrate. If, before operation, the patient has been in a state of chronic starvation, mobilisation of this amount of energy from body constituents, including fat, presents a serious problem.
In cases having a gastrointestinal lesion and unable to obtain oral nourishment, routine intravenous administration of calorigenic substances is limited for technical reasons at the present time to glucose and aminoacid hydrolysates, but, with these substances, to enable an adequate calorie value to be reached using the concentrations permissible in intravenous work, excessive amounts of water would have to be given in the early post-operative state. Intravenous fat emulsions have been prepared but these have certain drawbacks as yet, one of which is lack of knowledge of whether the body as a whole, and the liver, in particular, is capable of dealing with such a flood of fat. An attempt to examine the problem was reported by Naftalin (1962) . Whole blood ketones and plasma NEFA were measured at intervals for 24 hours postoperatively in well nourished patients who proceeded to recovery without complications. The principal conclusion was that these energy substrates did not achieve as high a circulating level as would have been expected for the same period of simple starvation, and, moreover, these levels decreased at the time when a sharp increase from starvation only should have occurred. As easily mobilisable carbohydrate could be presumed to have been exhausted, and data were obtained indicating this probability, it seemed that the tissues of the body were avidly consuming an increased output of ketones and NEFA. This conclusion correlates with the direct measurement of fat loss post-operatively and opens the way to the suggestion that an LV. fat emulsion may usefully be started about 18 hours after operation. The cases in whom these observations were made, however, were selected so that a reasonable assumption could be made that their hormonal responses to operative trauma would be the normal repair processes. It is possible that in the chronically undernourished patient the balance of hormonal influence might be different, but there is clinical evidence that the I.V. administration of fat emulsion is protein sparing (Symposium, reported in Metabolism. 1957) . Although Becker and Buxbaum (1957) found that cachectic patients cleared infused fat from the plasma more quickly than did normal individuals, the question of the actual utilisation of this cleared fat in the cachectic patient does not appear to have been adequately studied yet.
In the absence of glucose loading and with an intact pituitary-adrenal-thyroid system, an increase of catechol amines in the circulation leads to a release of NEFA from adipose tissue (Fritz, 1961) . Halme, Pekkarinen and Turunen (1957) have shown that the excretion of catechol amines in the urine approximately doubles during the first 2 days post-operatively. These workers expressly excluded the immediate pre-operative period from their studies to avoid the changes due to anxiety. The present communication, on the other hand, is concerned primarily with the immediate pre-operative period and offers preliminary evidence of the existence of a continuing biological process in which the actual surgical trauma is one incident. Methods A mixed group of patients was observed, and, as in the previous work on ketones and NEFA, fit subjects who recovered well were selected. The patients had been admitted for the surgical treatment of varicose veins, for relatively minor orthopaedic operations to feet, or for uncomplicated inguinal hernia.
Urine collections were made in the 24 hours immediately preceding operation and, where early admission made it possible, for the preceding 24 hours also. Further 24 hour urine collections were made beginning about 12 hours post-operatively when urine flow had been re-established, and again at about the 8th day when the patient was up and about.
Total free catechol amines were estimated fluorimetrically by the alkaline oxidation method of Euler and Floding (1955) , after adsorption on and elution from alumina. In later work ionexchange resin (Deacidite F.F. in acetate and borate phases) were used for extracting the catechol amines (Wright, 1958) . Results The normal range for total free catechol amines by the method in use in this laboratory is up to 90 fLg/24 hours, measured as adrenaline. Results from hypertensive patients rise to 200 !!g/24 hours. Table 1 gives results for 14 cases, 9 males and 5 female, unselected except for fitness for a " normal" response and for good recovery after non-major surgery. 10 of the 14 patients showed pre-operative catechol amine values raised above their post-operative levels of excretion. Discussion The clinical material was so chosen that even if only a minority of fit patients undergoing relatively minor surgical procedures showed raised pre-operative values of excreted catechol amines, an indication would have been obtained that pre-operative anxiety, however well concealed, was a significant part of the biological process. In fact, in this short series, a substantial majority of the patients excreted increased amounts of catechol amines preoperatively. The data permit the suggestion that a stress condition does exist before the regime of pre-operative starvation is instituted, and supports the reason for the exclusion of the pre-operative period from the study made for a different purpose by Halme et at (1957) . This conclusion may be set beside that of Elmadjian, Hope and Lamson (1958) who found that in stress conditions significantly increased amounts of catechol amines were excreted; e.g. in boxers pre-fight values were often higher than post-fight values, whereas ordinary exercise raises excretion levels of catechol amines above resting or control figures. Further Elmadjian et at (1958) state their data support the hypothesis that tense, anxious but passive emotional displays are related to increased excretion of adrenaline with normal excretion of noradrenaline. This description fits the pre-operative state.
Evidence relating emotional stress and catechol amine secretion was reported by Euler, Gernzell, Levi and Strom (1959) . They used selected moving pictures as stimuli to human subjects and measured urinary hormone excretion products before and after the stimuli which were designed to give rise to emotional discomfort. The response to the stimuli included a pronounced increase in the excretion of adrenaline.
Since it is known that increased circulation of catechol amines lead to release of NEFA from adipose tissue (Fritz, 1961) , the results of two other groups of workers, Bogdanoff, Ester and Trout (1959) and Cardon and Gordon (1959) are relevant to this discussion. In parallel experiments both these groups found that, in normal fasting subjects, psychic stimuli-anxiety and hostility-s-caused large rapid increases in plasma NEFA.
These results taken together indicate that emotional stimuli lead to raised levels of circulating catechol amines which in tum produce raised plasma NEFA levels. It is possible that the psychic stimuli normally act through the adrenal medulla but the adrenal glands are not absolutely necessary for the effect on plasma NEFA. Plasma NEFA levels can be increased after bilateral adrenalectomy by neuroadrenergic stimulation of a kind inhibited by phentolamine (Hamlin, Hickler and Hoskins, 1960) and this evidence supports the concept that the autonomic nervous system plays a significant role in the mobilisation of NEFA in man.
Thus, in the day before operation catechol amines are being secreted at an enhanced rate and are affecting carbohydrate reserve before pre-operative starvation has begun. Then not only comes a period of starvation but after the surgical intervention a further period ofenhanced catechol amines secretion. In this latter period the influence of adrenaline in freeing fatty acids from adipose tissue will be unopposed by carbohydrate release.
It is a clinical experience that occasionally certain mal-nourished patients, in whom necessary and technically successful surgical interventions have been carried out, die, some time after operation for no obvious reason that can be found at autopsy. In such cases there may be adipose tissue still present in the body. It would seem possible that there may be a critical point in chronic starvation beyond which a reversal to anabolism (and wound healing) is not easily achieved and that this situation may possibly be aggravated by the practice of administering relatively large amounts of glucose which, though providing an immediate energy source, would also provide, as Fritz (1961) has pointed out, glycerol for binding NEFA and making this major endogenous source of calories less available to cardiac and respiratory muscle.
Summary
Previous work has shown that in the immediate post-operative period fat utilisation is greatly increased and mobilisable carbohydrate is at a minimum. It is known that there is greatly increased catechol amine secretion postoperatively, and on the basis of experimental work on human subjects in which anxiety was the main parameter, the excretion of catechol amines immediately pre-operatively has been studied. The pre-operative increase in circulating catechol amines is probably connected with the disappearance, more rapidly than in simple starvation, of carbohydrate reserve. The possibility is suggested that excessive carbohydrate replacement therapy may be partly instrumental in blocking the high rates of post-operative fat utilisation necessary for wound healing.
